, 1 
I 1 

r ." i 

FIG..1 h q " i 

i 1 

i ' 

'. ' - - i 1 

.i 1 

; ■ - , i ■ 

{ FIG..1B \ 
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SEQ ID NO: 1 

Nucleotide Sequence Tankyrase Homologue isotypel 

CTTTGMGACACTGGATTTCATACTTTTGCCTGGGGTTATCTCTCTGTGTCTCACTACATAGAGAAATA 

TTAGCTGTGAGCAGATCTTTTTTTGTTGCTTCTTGTAGTCCCCCAGTTTAGCAGAAACATTCTGTGAGA 

TAGATGTGGGAAAGGAATTCTAGCAAGAGTTTTGTCACTGTATCATAAGGTTGTGATTTACATATTTAA 

GTTTTATACTTTGAACATCTGAAAATGTATACATACTAAATATGCAGAACTCTATTGTAGAGTGAGAAA 

CATTTGAACTTTGAGCTTTCAGTCACTTATTTTGTATTCTTTCTTTGAGGTTAGCAGTAGTACCAGCCA ; 

AGGCACTGCTTAGGTACCACTGCTGCTTAGTGGAGAGTCCCTCTGGCTTTATCATTAAGGTTTTGGGCG 

GAAAGACGTAGTTGAATATTTGCTTCAGAATGGTGCAAGTGTGCAAGCACGTGATGATGGGGGCCTTAT 

TCCTCTTCATAATGCATGGTCTTTTGGTCATGGTGAAGTAGTCAATCTCCTTTTGCGACATGGTGCAGA 

CCCCAATGCTCGAGATAATTGGAATTATACTGCTCTCCATGAAGCTGCAATTAAAGGAAAGATTGATGT 

TTGCATTGTGCTGTTACAGGATGGAGCTGAGCCAACCATCCGAAATACAGATGGAAGGACAGCATTGGA 

TTTAGCAGATCCATCTGCCAAAGCAGTGCTTACTGGTGAATATAAGAAAGATGAACTCTTAGAAAGTGC 

CAGGAGTGGCAATGAAGAAAAAATGATGGCTCTACTCACACCATTAAATGTCAACTGCCACGCAAGTGA 

TGGCAGAAAGTCAACTCCATTACATTTGGCAGCAGGATATAACAGAGTAAAGATTGTACAGCTGTTACT 

GCAACATGGAGCTGATGTCCATGGTAAAGATAAAGGTGATCTGGTACCATTACACAATGCCTGTTCTTA 

TGGTCATTATGAAGTAACTGAACTTTTGGTCAAGCATGGTGCCTGTGTAAATGCAATGGACTTGTGGCA 

ATTCACTCCTCTTCATGAGGCAGCTTCTAAGAACAGGGTTGAAGTATGTTCTCTTCTCTTAAGTTATGG 

TGCAGACCCAAGACTGCTCAATTGTCACAATAAAAGTGCTATAGACTTGGCTCCCACACCACAGTTAAA 

AGAAAGATTAGCATATGAAfTTAAAGGCCACTCGTTGCTGCAAGCTGCACGAGAAGCTGATGTTACTCG 

AATCAAAAAACATCTCTCTCTGGAAATGGTGAATTTCAAGCATCCTCAAACACATGAAACAGCATTGCA 

TTGTGCTGCTGCATCTCCATATCCCAAAAGAAAGCAAATATGTGAACTGTTGCTAAGAAAAGGAGCAAA 

CATCAATGAAAAGACTAAAGAATTCTTGACTGCTCTGCACGTGGCATCTGAGAAAGCTGATAATGATGT 

TGTTGAAGTAGTGGTGAAACATGAAGCAAAGGTTAATGCTCTGGATAATCTTGGTCAGACTTCTCTACA 
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CAGAGCTGCATATTGTGGTCATCTACAMCCTGCCGCCTACTCCTGAGCTATGGGTGTGATCCTMCAT 
TATATCCCTTCAGGGCTTTACTGCTTTACAGATGGGAAATGAAAATGTACAGCAACTCCTCCAAGAGGG 
TATCTCATTAGGTAATTCAGAGGCAGACAGACAATTGCTGGAAGCTGCAAAGGCTGGAGATGTCGAAAC 
TGTAAAAAAACTGTGTACTGTTCAGAGTGTCAACTGCAGAGACATTGAAGGGCGTCAGTCTACACCACT 
TCATTTTGCAGCTGGGTATAACAGAGTGTCCGTGGTGGAATATCTGCTACAGCATGGAGCTGATGTGCA 
TGCTAAAGATAAAGGAGGCCTTGTACCTTTGCACAATGCATGTTCTTATGGACATTATGAAGTTGCAGA 
ACTTCTTGTTAAACATGGAGCAGTAGTTAATGTAGCTGATTTATGGAAATTTACACCTTTACATGAAGC 
AGCAGCAAAAGGAAAATATGAAATTTGCAAACTTCTGCTCGAGCATGGTGCAGACCCTACCAAAAAAAA , 
CAGGGATGGAAATACTCGTTTGGATCTTGTTAAAGATGGAGATACAGATATTGAAGATCTGCTTAGGGG 
AGATGCAGCTTTGCTAGATGCTGCCAAGAAGGGTTGTTTAGCCAGAGTGAAGAAGTTGTCTTCTCCTGA 
TAATGTAMTTGCCGCGATACCCAAGGCAGACATTCAACACCTTTACATTTAGCAGCTGGTTATAATAA 
TTTAGAAGTTGCAGAGTATTTGTTACAACACGGAGCTGATGTGAATGCCCAAGACAAAGGAGGACTTAT 
TCCTTTACATAATGCAGCATCTTACGGGCATGTAGATGTAGCAGCTCTACTAATAAAGTATAATGCATG 
TGTCAATGCCACGGACAAATGGGCTTTCACACCTTTGCACGAAGCAGCCCAAAAGGGACGAACACAGCT 
TTGTGCTTTGTTGCTAGCCCATGGAGCTGACCCGACTCTTAAAAATCAGGAAGGACAAACACCTTTAGA 
TTTAGTTTCAGCGGATGATGTCAGCGCTCTTCTGACAGCAGCCATGCCCCCATCTGCTCTGCCCTCTTG 
TTACAAGCCTCAAGTGCTCAATGGTGTGAGAAGCCCAGGAGCCACTGCAGATGCTCTCTCTTCAGGTCC 
ATCTAGCCCATCAAGCCTTTCTGCAGCCAGGAGTCTTGACAACTTATCTGGGAGTTTTTCAGAACTGTC 
TTCAGTAGTTAGTTCAAGTGGAACAGAGGGTGCTTCCAGTTTGGAGAAAAAGGAGGTTCCAGGAGTAGA 
TTTTAGCATAACTCAATTCGTAAGGAATCTTGGACTTGAGCACCTAATGGATATATTTGAGAGAGAACA 
GATCACTTTGGATGTATTAGTTGAGATGGGGCACAAGGAGCTGAAGGAGATTGGAATCAATGCTTATGG 
ACATAGGCACAAACTAATTAAAGGAGTCGAGAGACTTATCTCCGGACAACAAGGTCTTAACCCATATTT 
AACTTTGAACACCTCTGGTAGTGGAACAATTCTTATAGATCTGTCTCCTGATGATAAAGAGTTTCAGTC 
TGTGGAGGAAGAGATGCAAAGTACAGTTCGAGAGCACAGAGATGGAGGTCATGCAGGTGGAATCTTCAA 
CAGATACAATATTCTCAAGATTCAGAAGGTTTGTAACAAGAAACTATGGGAAAGATACACTCACCGGAG 
AAAAGAAGTTTCTGAAGAAAACCACAACCATGCCAATGAACGAATGCTATTTCATGGGTCTCCTTTTGT 
GAATGCAATTATCCAGAAAGGCTTTGATGAAAGGCATGCGTACATAGGTGGTATGTTTGGAGCTGGCAT 
TTATTTTGCTGAAAACTCTTCCAAAAGCAATCAATATGTATATGGAATTGGAGGAGGTACTGGGTGTCC 
AGTTCACAAAGACAGATCTTGTTACATTTGCCACAGGCAGCTGCTCTTTTGCGGGGTAACCTTGGGAAA 
GTCTTTCCTGCAGTTCAGTGCAATGAAAATGGCACATTCTCCTCCAGGTCATCACTCAGTCACTGGTAG 
GCCCAGTGTAAATGGCCTAGCATTAGCTGAATATGTTATTTACAGAGGAGAACAGGCTTATCCTGAGTA 
TTTAATTACTTACCAGATTATGAGGCCTGAAGGTATGGTCGATGGATAAATAGTTATTTTAAGAAACTA 
ATTCCACTGAACCTAAAATCATGAAAGCAGCAGTGGCCTCTACGTTTTACTCCTTTGCTGAAAAAAAAA. 
AA 
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FIG..2A 

SEQ ID NO: 2 

Nucleotide Sequence Tankyrase Homologue isotype2 

cgcgctgctccgcccgc.ggcggggcagccg6ggggcagggagcccagcgaggggcgcgcgtgggcgcgg 
cccatgggactgcgccggatccggtgacagcagggagccaagcggcccgggccgtgagcgcgtcttctc 
cggggggcctcgccctcctgctcgcggggccggggctcctgctccggttgctggcgctgttgctggctg 
tggcggcggccaggatcatgtcgggtcgccgctgcgccggcgggggagcggcctgcgcgagcgccgcgg 
ccgaggccgtggagccggccgcccgagagctgttcgaggcgtgccgcaagggggacgtggaacgagtca 
agaggctggtgacgcctgagaaggtgaacagccgcgacacggcgggcaggaaatccaccccgctgcact 
tcgccgcaggttttgggcggaaagacgtagttgaatatttgcttcagaatggtgcaaatgtccaagcac 
gtgatgatgggggccttattcctcttcataatggatggtcttttggtcatgctgaagtagtcaatctcc 
ttttgcgacatggtgcagaccccaatgctcgagataattggaattatagtcctctccatgaagctgcaa 
ttaaaggaaagattgatgtttgcattgtgctgttacagcatggagctgagcgaaccatccgaaatacag' 
•atggaaggacagcattggatttagcagatccatctgccaaagcagtggttactggtgaatataagaaag 
. atgaactcttagaaagtgccaggagtggcaatgmgaaaaaatgatggctgtactcacaccattaaatg 
tcaactgccacgcaagtgatggcagaaagtcaactcgattacatttggcagcaggatataacagagtaa 
agattgtacagctgttactgcaacatggagctgatgtccatggtaaagataaaggtgatctggtaccat 
tacacaatgcctgttcttatggtcattatgaagtaactgaacttttggtgaagcatggtgcctgtgtaa 
atgcaatggacttgtggcaattcactcctcttcatgaggcagcttctaagaacagggttgaagtatgtt 
ctcttctcttaagttatggtgcagacccaacactgctcaattgtcacaataaaagtgctatagacttgg 
ctcccacaccacagttaamgaaagattagcatatgaatttaaaggccactcgttgctgcaagctgcac 
gagaagctgatgttactcgaatcaaaaaacatctctctctggaaatggtgaatttcaagcatcctcaaa 
cacatgaaacagcattgcattgtgctgctgcatctccatatcccaaaagaaagcaaatatgtgaactgt 
tgctaagaaaaggagcaaacatcaatgaaaagactaaagaattcttgactcctctgcacgtggcatctg 
agaaagctcataatgatgttgttgmgtagtggtgaaacatgaagcaaaggttaatgctctggataatc 
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•. ttggtcagacttctctacacagagctgcatattgtggtcatctacaaacctgccgcctactcctgagct 
.;: '. atgggtgtgatcctaacattatatcccttcagggctttactgctttacagatgggaaatgaaaatgtac 
agcaactcgtccaagagggtatctcattaggtaattcagaggcagacagacaattgctggaagctgcaa 
aggctggagatgtcgaaactgtaaaaaaactgtgtactgttcagagtgtcaactgcagagacattgaag 
■ : ggcgtcagtctacaccacttcattttgcagctgggtataacagagtgtccgtggtggaatatctgctac 
agcatggagctgatgtgcatgctaaagataaaggaggccttgtacctttgcacaatgcatgttcttatg 
: gacattatgaagttgcagaacttcttgttamcatggagcagtagttaatgtagctgatttatggaaaf 
ttacacctttacatgaagcagcagcaaaaggaaaatatgaaatttgcaaacttctgctccagcatggtg 
■f: cagaccctaccaaaaaaaacagggatggaaatactcctttggatcttgttaaagatggagatacagata 
. ttcaagatctgcttaggggagatgcagctttgctagatgctgccmgaagggttgtttagccagagtga 
; agaagttgtcttctcctgataatgtaaattgccgcgatacccaaggcagacattcaacacctttacatt 
tagcagctggttataataatttagaagttgcagagtatttgttacaacacggagctgatgtgaatgccc 
aagacaaaggaggacttattcctttacataatgcagcatcttacgggcatgtagatgtagcagctctac 
' . taataaagtataatgcatgtgtcaatgccacggacaaatgggctttcacacctttgcacgaagcagccc 
aaaagggacgaacacagctttgtgctttgttgctagcccatggagctgacccgactcttaaaaatcagg 
. aaggacaaacacctttagatttagtttcagcggatgatgtcagcgctcttctgacagcagccatgcccc 
: catctgctctgccctcttgttacaagcctcaagtgctcaatggtgtgagaagcccaggagccactgcag 
/ atgctctctcttcaggtccatctagcccatcaagcctttctgcagccagcagtcttgacaacttatctg 
ggagtttttcagaactgtcttcagtagttagttcaagtggaacagagggtgcttccagtttggagaaaa ' ■ 
.- aggaggttccaggagtagattttagcataactcaattcgtaaggaatcttggacttgagcacctaatgg 
atatatttgagagagaacagatcactttggatgtattagttgagatggggcacaaggagctgaaggaga 
, ' ■ ttggaatcaatgcttatggacataggcacaaactaattaaaggagtcgagagacttatctccggacaac 
aaggtgttaacccatatttaactttgaacacctctggtagtggaacaattcttatagatctgtctcctg 
atgataaagagtttcagtctgtggaggmgagatgcaaagtacagttcgagagcacagagatggaggtc 
atgcaggtggaatcttcaacagatacaatattctcaagattcagaaggtttgtaacaagaaactatggg 
aaagatacactcaccggagaaaagaagtttctgmgaaaaccacmccatgccaatgaacgaatgctat 
ttcatgggtctccttttgtgaatgcaattatccacaaaggctttgatgaaaggcatgcgtacataggtg 
gtatgtttggagctggcatttattttgctgaaaactcttccaamgcaatcaatatgtatatggaattg' 
gaggaggtactgggtgtccagttcagaaagacagatcttgttacatttgccacaggcagctgctctttt 
gccgggtaaccttgggaaagtctttcctgcagttcagtgcaatgaaaatggcacattctcctccaggtc 
atcactcagtcactggtagggccagtgtaaatggcctagcattagctgaatatgttatttacagaggag 
aacaggcttatcctgagtatttaattacttaccagattatgaggcctgaaggtatggtcgatggataaa 

TAGTTATTTTAAGAAACTAATTGCACTGAACCTAAAATCATCAAAGCAGCAGTGGCCTCTACGTTTTAC 
• . TCCTTTGCTGAAAAAAAAAM \ ^ ' . 

FIG..2B ■ 
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SEQ ID NO: 3 

Amino Acid Sequence Tankyrase Homologue isotypel 

GFGRKDWEYLLQNGASVQARDDGGLIPLHNACSFGHAEWNLLLRHGADPNARDNWNYTPLHEAAIKG 
KIDVCIVLLQHGAEPTIRNTDGRTALDLADPSAKAVLTGEYKKDELLESARSGNEEKMMALLTPLNVNC 
HASDGRKSTPLHLAAGYNRVKIVQLLLQHGADVHAKDKGDLVPLHNACSYGHYSVTELLVKHGACVNAM 
DLWQFTPLHEAASKNRVEVCSLLLSYGADPTLLNCHNKSAIDLAPTPQLKERLAYEFKGHSLLQAAREA 
DVTRIKKHLSLEMVNFKHPQTHETALHCAAASPYPKRKQICELLLRKGANINEKTKEFLTPLHVASEKA 
HNDWEVWKHEAKVNALDNLGQTSLHRAAYCGHLQTCRLLLSYGCDPNIISLQGFTALQMGNENVQQL 
LQEGISLGNSEADRQLLEAAKAGDVETVKKLCTVQSVNCRDIEGRQSTPLHFAAGYNRVSVVEYLLQHG 
ADVHAKDKGGLVPLHNACSYGHYEVAELLVKHGAVVNVADLWKFTPLHEAAAKGKYEICKLLLQHGADP 
TKKNRDGNTPLDLVKDGDTDIQDLLRGDAALLDAAKKGCLARVKKBSSPDNVNCRDTQGRHSTPLHLAA 
GYNNLEVAEYLLQHGADVNAQDKGGLIPLHNAASYGHVDVAALLIKYNACVNATDKWAFTPLHEAAQKG 
RTQLCALLLAHGADPTLKNQEGQTPLDLVSADDVSALLTAAMPPSALPSCYKPQVLNGVRSPGATADAL 
SSGPSSPSSLSAASSLDNLSGSFSELSSVVSSSGTEGASSLEKKEVPGVDFSITQFVRNLGLEHLMDIF 
EREQITLDVLVEMGHKELKEIGINAYGHRHKLIKGVERLISGQQGLNPYLTLNTSGSGTILIDLSPDDK 
EFQSVEEEMQSTVREHRDGGHAGGIFNRYNILKIQKVCNKKLWERYTHRRKEVSEENHNHANERMLFHG 
SPFVNAIIHKGFDERHAYIGGMFGAGIYFAENSSKSNQYVYGIGGGTGCPVHKDRSCYICHRQLLFCRV 
TLGKSFLQFSAMKMAHSPPGHHSVTGRPSVNGLALAEYVIYRGEQAYPEYLITYQIMRPEGMVDG 



FIGS 
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SEQ ID NO: 4 

Amino Acid Sequence Tankyrase Homologue isotype2 : 

RCS ARRGAAGGQGAQRGARVGAAHGT APDPVT AG S QMRALS AS S PGGLALLLAGPGLLLRLLALLLAV 
AAARIMSGRRCAGGGAACASAAAEAVEPAARELFEACRNGDVERVKRLVTPEKVNSRDTAGRKSTPLHF 
AAGFGRKDVVEYLLQNGANVQARDDGGLIPLHNACSFGHAEVVNLLLRHGADPNARDNWNYTPLHEAAI 
KGKIDVCIVLLQHGAEPTIRNTDGRTALDLADPSAKAVLTGEYKKDELLESARSGNEEKMMALLTPLNV 
NCHASPGRKSTPLHLMGYNRVKIVQLLLQHGADVHAKDKGDLVPLHNACSYGHYEVTELLVKHGACVN 
AMDLWQFTPLHEAASKNRVEVCSLLLSYGADPTLLNCHNKSAIDLAPTPQLKER'LAYEFKGHSLLQAAR 
EADVTRIKKHLSLEMVNFKHPQTHETALHCAAASPYPKRKQICELLLRKGANINEKTKEFLTPLHVASE 
KAHNDVVEVWKHEAKVNALDNLGQTSLHRAAYCGHLQTCRLLLSYGCDPNIISLQGFTALQMGNENVQ 
QLLQEGISLGNSEADRQLLEAAKAGDVETVKKLCTVQSVNCRDIEGRQSTPLHFAAGYNRVSWEYLLQ 
HGADVHAKDKGGLVPLHNACSYGHYEVAELLVKHGAWNVADLWKFTPLHEAAAKGKYEICKLLLQHGA 
DPTKKNRDGNTPLDLVKDGDTDIQDLLRGDAALLDAAKKGCLARVKKLSSPDNVNCRDTQGRHSTPLHL 
AAGYNNLEVAEYLLQHGADVNAQDKGGLIPLHNAASYGHVDVAALLIKYNACVNATDKWAFTPLHEAAQ 
KGRTQLCALLLAHGADPTLKNQEGQTPLDLVSADDVSALLTAAMPPSALPSCYKPQVLNGVRSPGATAD 
ALSSGPSSPSSLSAASSLDNLSGSFSELSSWSSSGTEGASSLEKKEVPGVDFSITQFVRNLGLEHLMD 
IFEREQITLDVLVEMGHKELKEIGINAYGHRHKLIKGVERLISGQQGLNPYLTLNTSGSGTILIDLSPD 
DKEFQSVEEEMQSTVREHRDGGHAGGIFNRYNILKIQKVCNKKLWERYTHRRKEVSEENHNHANERMLF 
HGSPFVNAIIHKGFDERHAYIGGMFGAGIYFAENSSKSNQYVYGIGGGTGCPVHKDRSCYICHRQLLFC 
RVTLGKSFLQFSAMKMAHSPPGHHSVTGRPSVNGLALAEYVIYRGEQAYPEYLITYQIMRPEGMVDG 

FIG.. 4 : 
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Schematic Presentation of Dominant 
Negative Mutants for Tankyrase Homologue 

Dominant Negative Mutants 

Truncation: 429AC- of the C-terminal catalytic domain— truncation of 
the catalytic domain of PARP acts as a dominant negative when 
overexpressed in vivo (Oncogene 1999 Nov 25; 1 8(50) :70 10-5) 

Point mutant: E945AAO conserved residue in PARP domain, thought 
to be important in NAD+ binding 
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Cell Cycle Analysis of A549 Cells 
Infected With GFP-fused Wild Type 
and Mutant Tankyrase Homologue 
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Kinetics of GFP Positive cells in A549 Cells and Human 
Mammary Epithelial Cells (HMEC) After Retrovirus Infection 
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Non-Isotopic Plate-Based Detection of Taho PARP 
Activity in the Presence of Biotinylated NAD 
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